v 

PCT PT0/M» ^^ctu*l Mm^MomzATio^ 

X V^X g CVJIf^^r uiiW Intemational-Bufean^- ^ ^ - 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
C01B 33/193 


Al 


(11) InternaUonaMPubUcation Number: WO 00/46149 
(43) International Publication Date: 10 August 2000 (10.08.00) 


(21) International Application Number: PCT/EPOO/00757 

(22) Internationa) Filing Date: 1 February 2000 (01.02.00) 

(30) Priority Data: 

MI99A000197 3 February 1999 (03.02.99) IT 

(71) Applicant (for all designated States except US): ITAL- 

CEMENTI S.P.A. UT/ITJ; Via G. Camozzi, 124, 1-24100 
Bergamo (IT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): DE MARCO, Tiziana 
[IT/IT]; Via Lungo Brembo, 34, 1-24035 Cumo (IT). 
UKUNLHl, Paolo [IT/1TJ; Via boiari 2/a, 1—20144 Milan 
(IT). CASSAR, Luigi [IT/IT]; Via Europa 42, 1-20097 San 
Donato Milanese (IT). 

(74) Agents: DE GREGORI, Antonella et al.; Ing. Barzan6 & 
Zanardo Milano S.p.A., Via Borgonuovo, 10, 1-20121 Milan 
(IT). 


(81) Designated States: AE, AL, AM, AT, AU, A2, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG. KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
US. UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, EE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, fcM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: PROCEDURE FOR PREPARING SILICA FROM CALCIUM SILICATE 





(57) Abstract 

This invention concerns a procedure for preparing amorphous silica from calcium silicate and CO2, with formation and separation of 
precipitate CaC03. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


. TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d* I voire 


KF 


Democratic People's 


N2 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazalcstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







„ , Te JC17Rec'dPCT/PrO 3 I JUL 20W 

9/890515 

'pCT/EPOO/50757 



WO 00/46149 | PCT/EPOO/I 

"Procedure for preparing silica from calcium silicate." 

This invention concerns a procedure for preparing 
amorphous silica from calcium silicate. 
5 From the literature, many methods are known for obtaining 
amorphous silica from various materials. The starting 
materials used are generally silicates of alkaline 
metals, preferably sodium, as described for example in 
WO96/30301. 

10 A particularly interesting starting material is calcium 
silicate . 

Natural or artificial calcium silicates are low-cost 

. materials which, by means, __o.f_.__th.e_. . reaction of CO_2 in_ 

water, allow solid mixtures of SiC>2 and CaC03 to be 

15 obtained, products with a high added value. 

However, the use of calcium silicates instead of 
silicates of alkaline metals, or particularly instead of 
sodium silicate, presents considerable problems due to 
the poor solubility of calcium silicate in water, in 

20 comparison with sodium silicate. 

An example of a procedure for obtaining silica and 
compounds of silica and calcium carbonate from calcium 
silicates is described in patent CA 1,122,779. That 
patent describes a procedure for obtaining silica, in 
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which the calcium silicate crystals are placed in contact 
with CO2 in the presence of water and converted into 
silica, having the same configuration as crystals of 
silicate, and into particles of calcium carbonate 

5 attached to the particles of amorphous silica. The Si02~ 
CaCC>3 mixture is not separable and so, to recover the 
silica, a treatment with mineral acids is carried out* 
The acid decomposes the calcium carbonate into CO2 and 
calcium salts. The acid may be HC1, for example, thus 

10 obtaining CO2 and calcium chloride. It is then washed 
with water to eliminate the calcium salt, thus obtaining 
an aqueous suspension containing silica. However, with a 
procedure of this type the quantity of silica obtained is 
extremely low in comparison with the volumes of liquid 

15 involved. There is therefore a low production rate per 
unit volume, which considerably penalises the process 
described even though it allows particularly pure silica 
to be obtained. ; 
Moreover this procedure requires the use of an inorganic 

20 acid and it is not possible to recover the CaCC>3 . 

The aim of this invention is therefore to develop a 
procedure for obtaining amorphous silica from calcium 
silicate which presents high yield and a high production 
race, along with high purity of the product. 
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A further aim of this invention is to obtain a process 
with a low degree of environmental pollution, since 
instead of mineral acids it uses CO2 alone as the acid 
agent. A further aim of this invention is to recover 
5 precipitate calcium carbonate in mild temperature and 
pressure conditions . 

The aim of this invention is therefore a procedure for 
preparing amorphous silica comprising the following 
phases: 

10 a) reaction of a calcium silicate with C0 2 in an aqueous 

environment with the formation of a suspension 1 of 

agglomerated particles of SiC>2 and CaCC>3; 
~~"b j Treatment~o f ~~ 1: he~su s pen si on 1 wi tli a compound of ~ 

aluminium, boron or zinc or mixtures of the same in a 
15 neutral or basic environment, and formation of a solid 

phase 2 in a solution 3 containing particles of Si0 2 with 

nanometric dimensions; 

c) separation of the solid phase 2 from th^ solution 3; 
and 

20 d) treatment of the solution 3 according to one of the 
following methods ; 

e) precipitation or drying; 

f) gelation. 

In the description and the claims of this invention the 
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expression "amorphous silica" means non crystalline 
silica which may be obtained in the form of a gel or in 
the form of a precipitate. 

The reaction of phase a) of the process is carried, out in 
an autoclave at a pressure between 0-3 MPa and 3 MPa and 
at a temperature between 10 °C and 100 °C. More 
particularly the phase a) is carried out at a pressure 
between 1.0 and 2.5 MPa and at a temperature between 15 
and 40°C Preferably the pressure is equal to 2 MPa and 
the temperature is equal to 20 °C or 30°C. 

The pH is a function of the C0 2 pressure and, around a 
pressure of 2 MPa, it stabilises around the value 5.2. 
The water/calcium silicate weight ratio may have any 
value, preferably between 16 and 6.4. 

In these conditions of temperature, reagent 
concentration, pressure and pH, the reaction proceeds 
with the dissolution of the calcium silicate and 
concludes with the formation of an aqueous suspension 1 
of agglomerated particles of SiC>2 and CaCC>3 . 
The simultaneous precipitation of SiC>2 and CaC0 3 could be 
avoided by carrying out the reaction with low loads of 
calcium silicate (water/calcium silicate weight ratio 
greater than 16), obtaining a precipitate composed 
prevalently of CaCQ 3 in the presence of a solution 
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10 



20 



containing nanometric particles of silica. In this 
system, however, the quantity of silica in the solution 
would be too low and therefore not sufficient for an 
industrial realisation of the process. 

Even if the load of silica were increased, the 
concentration of silica in the solution would not exceed 
10 kg/m 3 (±4); moreover in these experimental conditions 
this solution is a metastable phase which tends to gel 
quickly, preventing the separation of the silica from the 
precipitated solid composed of CaCC>3 . 

It is known from the literature that the stabilising of a 
solution containing amorphous silica in particles is a 
function of the increase of the pH up to alkaline values 



£ 9.5 or of the reduction of the concentrations of 
15 alkaline ions (R.K. Her, The Chemistry of Silica, 1979). 
Alkaline pH values may be easily obtained by adding, for 
example, NaOH, while the problem of reaching higher 
concentrations of silica in the aqueous phase is more 
difficult to solve. 

in order to solve this problem, the procedure according 
to this invention is characterised by the phase b) , that 
is the reaction of the aqueous suspension 1, coming from 
the acid dissolution, with a compound of aluminium, boron 
or zinc or mixtures of the same in a neutral or basic 
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environment . 

The neutral or basic environment (pH £7) is preferably 
realised using a solution of hydroxides or salts of 
alkaline metals or alkaline earth metals. In particular, 
5 the solution is an aqueous solution of hydroxides of 
alkaline metals or alkaline earth metals and, even more 
particularly, the solution is an aqueous solution of 
sodium hydroxide. 

The compound of aluminium, boron or zinc is preferably a 
10 salt chosen among aluminates, borates or zincates . In 
particular, the salt is an alkaline aluminate or an 
alkaline earth aluminate and, even more preferably, the 
salt is a sodium aluminate. 

The treatment in phase b) is decisive for the development 
15 of the entire process, being essential for the separation 
of silica from carbonate. 

This reaction allows the modification of the silica 
surface and the increase of its concentration in the 
solution 3 at least up to 50-60 kg/m 3 . 
20 The solution 3 which forms in phase b) contains particles 
of silica of with nanometric dimensions defined as 
"primary particles". In particular the dimensions of the 
primary particles are between 1 and 100 nanometers. 
The third phase c) of the process includes the separation 



WO 00/46149 



7 



PCT/EPOO/00757 _ 



of the solid phase -2 rich in calcium carbonate from the 
solution 3 containing silica. 

The separation phase c) is carried out by means of any of 
the known methods for phase separations, preferably it is 
5 done by centrif ugation; if the separated solid mixture 
still contains silica aggregated with carbonate, it may 
be recycled and again subjected to the treatment with 
aluminate - 

The fourth phase d) of the process contemplates treatment 
10 of the solution 3 containing silica, according to one of 
the following methods: 

according to the first method, indicated as e) , the 

Wea-tment-may-- b e-carried---out--prefer.ab 



precipitation, obtaining precipitated silica. 
15 Precipitation may come about by means of variation of the 
chemical-physical parameters, with or without the 
addition of precipitating agents. 

in particular, precipitation may come about with the 
addition of CG 2 , at environment pressure and temperature. 
20 Afterwards there is the separation of the phases that 
formed during the precipitation phase. In particular, 
this separation may be achieved by means of filtration. 
The solid kept back by the filter is washed until a 
neutral P H (about 7) is reached in the washing waters. 
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According to the method f ) , the treatment leads to 
gelation, followed by evaporation of the liquid phase. 
The gelation treatment, as known in the art, is achieved 
by acidification, for example by adding CC>2f at 
environment temperature, to a pH lower than 7. Depending 
on the temperature at which evaporation takes place, 
cryogel, aerogel or xerogel may be obtained. 
It is to be noted that the first phase of the process 
(reaction of calcium silicate with C0 2 ) and the second 
phase of the process (treatment with salts containing 
aluminium, boron or zinc) may also be simultaneous and 
carried out in the same reactor, adequately checking the 
pH with suitable buffers. 

A further aim of this invention is the use of the 
amorphous silica obtained with the procedure according to 
this invention as an additive in mixtures for tyres with 
low rolling resistance force or as a mineral addition in 
High Performance Concretes (HPC) , such as high or very 
high strength concrete (preferably more than 100 MPa) . 
The term High Performance Concretes (HPC) identifies a 
class of cement mixes with characteristics of high 
mechanical strength (compression strength Rc at 28 days 
greater than 60 MPa) . 

An example of HPC is a high-strength concrete known as 
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DSP (densif ied with' small particles) . In this material 
the microstructure of the cement matrix is densified by 
adding silica fume. In DSP it is possible to reach Rc at 
28 days greater than 100 MPa. 
5 In particular, also the compound material composed of the 
mixture of silica and calcium carbonates, obtained 
according to the procedure of this invention, may be used 
directly as an additive in mixtures for tyres or in high- 
performance concretes, for example in a high-strength 

10 concrete (DSP) . 

Moreover the amorphous silica obtained with the procedure 
according to this invention may be used in many other 

sectors; it may be used as a reinforcing load in rubber 

and other organic polymers, as a pigment partially 

15 substituting Ti0 2 in the production of paper and coating, 
as a dimmer in the water paint and varnishes industry, as. 
a thinner in solid formulations, as an anti-blocking 
agent to prevent adhesion between smooth surfaces, as an 
anti-binding agent or a catalytic support. 

20 The principal advantage of the procedure according to 
this invention is that of obtaining high-purity amorphous 
silica by means of a process with a low environmental 
impact, presenting high production rate and high yield at 
the same time. 
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A further advantage of this invention is that of 
obtaining precipitated calcium carbonate in the form of 
fine particles. 

The starting material may be natural, synthetic, 
5 crystalline and amorphous calcium silicates. 

The starting material may also be clinker of Portland 
cement. By clinker of Portland cement is meant a 
hydraulic material which must be composed of at least two 
thirds in mass of calcium silicates (3CaO.Si0 2 ) and 
10 (2CaO.Si0 2 ) • The remaining part contains aluminium oxide 
(A1 2 0 3 ), ferric oxide (Fe 2 0 3 ) and other oxides. The 
CaO/Si0 2 mass ratio must not be less than 2.0. The 
magnesium oxide (MgO) content must not exceed 5.0% of the 
mass . 

15 Clinker of Portland cement is obtained by the baking, at 
least as far as sintering, of a precisely established 
mixture of raw materials (raw meal, paste or suspension) 
containing CaO, Si0 2 , Al 2 0 3 and small quantities of other 
materials. The raw meal, paste or suspension must be 
20 finely ground, closely mixed and therefore be 
homogeneous. The clinker of Portland cement used as the 
starting material for the process of this invention is 
preferably rich in silicates and contains low percentages 
of the other oxides. 
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A calcium silicate * which can be used as the starting 
material in the process according to this invention is 
xonotlite (CagSigO]^ (OH) 2) which may be synthesised in 

hydrothermal conditions according to the following 
5 reaction: CaO/Ca(OH)2 + silica (or sand or quartz) + H2O 
+ minor components (silica fume, bentonite) are made to 
react in the presence of water vapour at a temperature 
between 176 and 240°C, at a pressure of 1.4 - 1.5 MPa, 
for a time of 1 to 24 hours, preferably from 1 to 7 
10 hours, with a molar ratio CaO/ Si02 between 0.65 and 1 
and with a specific surface of the reagents from 18 to 22 
m 2 After cooling, filtration and washing, crystals of 
xonotlite are obtained. 

It is also possible to use as starting material a calcium 
15 silicate which may be crystalline or prevalently 
amorphous. In particular, feeding pure quartz with a 
diameter < 40 urn, CaO (containing about 7% CaC03, with 
diameter < 25 \xm) , silica fume and bentonite in a one- 
litre stainless steel autoclave, lined, with agitator, 
20 and letting it react at a temperature between 195 and 
200°C for 24 hours at a pressure of 1*53 MPa, prevalently 
crystalline calcium silicate is obtained. Instead, using 
reaction times of 4-7 hours, prevalently amorphous 
silicates are obtained with a surface area equal to 
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approximately 100 m*/g. 

Another calcium silicate that may be used as a starting 
material is tobermorite. 

The following tables 1 and 2 list some conditions of 
synthesis of xonotlite (xon-1, xon-2, xon-3) and of 
amorphous hydrate calcium silicates (CSH-1, CSH-2, CSH-3, 
CSH-4 and CSH-5) which may be used as starting materials 



for the procedure according to this invention. 
Table 1. 



Feed 


XON-1 


XON-2 


XON-3 


CaO 


55. 9% 


51.35% 


51.3% 


Si0 2 


43. 9% 


48.5% 


48.5% 


Silica fume 


0.2% 


0.1% 


0.2% 


Bentonite 


0.05% 


0.05% 


0.05% 


H2O 


480% 


1200% 


1200% 


Ca/Si 


1.12 


0.98 


1.00 


H 2 0/dry 


4.8 


12 .00 


12.00 


Temperature 


185°C 


195°C 


200°C . 


Pressure 


1.1 MPa 


1.4 MPa 


1.5 MPa 


Reaction time 


24 h 


7 h 


4 h 


Pressurisatio 
n 


2.5 h 


2.5 h 


2.5 h 


Depressurisat 


6 h 


6 h 


6 h 
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ion 









Table 2 



Feed 


CSH-1 


CSH-2 


CSH-3 


CSH-4 


CSH-5 


CaO 


52-9% 


52.9% 


48.9% 


51.3% 


51.3% 


Si0 2 


46.8% 


46.8% 


50.9% 


48.5% 


48.5% 


Silica fume 


0.2% 


0.2% 


0.1% 


0.2% 


0.2% 


Bentonite 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


H 2 0 


480% 


480% 


500% 


480% 


970% 


Ca/Si 


1.07 


1.07 


0.89 


1.00 


1.00 


H20/dry 


4.8 


4.8 


5.0 


4.8 


9.7 


Temperature 


175°C 


130°C 


197°C 


198°C 


198°C 


Pressure 


0.85 MPa 


0.3 MPa 


1.4 MPa 


1.4 MPa 


1.4 MPa 


Reaction time 


7 h 


0 h 


4 h 


2 h 


4 h 


Pressurisatio 
n 


2.5 h 


1.5 h 


2.5 h 


2.5 h 


2.5 h 


Depressurisat 
ion 


6 h 


6 h 


6 h 


6 h : 


6 h 



Figure 1 shows an exemplificative diagram representing a 
particular embodiment of a system for carrying out the 
procedure according to this invention. 

in the diagram shown in figure 1, 11 indicates the 
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dissolving reactor,* 12 the alumination reactor, 13 the 
solid-liquid centrifuge, 14 the drier or the 
precipitation reactor, 15 the washing-drying unit and 16 
the mixing unit. 
5 According to this diagram, CO2, xonotlite or calcium 

silicate and H2O are loaded at 11 and the dissolution 

reaction then occurs by acid attack of the silicate; the 
product obtained arrives at 12 where it is treated with 
preconstituted solutions of sodium aluminate. At 13 
10 there is then the separation by centrif ugation of a solid 
phase and a liquid phase. 

The solid phase, coming from 13, which by spectroscopic 
analysis reveals the presence of carbonates, may be sent 
by means of the mixer 16 to the alumination reactor 12 
15 where it is again treated with sodium aluminate, while 
the liquid phase is sent to the reactor 14. The 
dried/precipitated product arrives at the washing-drying 
unit 15, from which the final product, silica, is 
obtained . 

20 The solid phase, coming from 13, may also be sent back to 
the dissolution reactor 11. 

The characteristics and the advantages of the procedure 
according to this invention will be better understood 
from the following detailed and exemplificative 
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description . 
Example 1A 

25 g of (pure) Xonotlite coming from hydrothermal 
synthesis and having a specific surface BET equal to 54 
5 m 2 /g were suspended in 400 ml of water (volume H 2 0/g of 
xonotlite = 16) and the suspension was kept in agitation 
in a one-litre stainless steel autoclave. The reactor 
was pressurised with C0 2 at 2.0 MPa and the temperature 
kept at 20 °C. The dissolution reaction was made to 
10 proceed for 1 hour, up to a pH of about 5.2. The 
autoclave was then depressurised and the suspension 
obtained was filtered. The solid obtained from 

filtration was composed of the mixture of silica and 

precipitated calcium carbonate, with percentages (of the 
15 dry product) of respectively 51.4% and 48.6%. 

This mixture was treated with an aqueous solution of 
sodium aluminate, prepared from NaOH in quantity 1 M and 
Al in quantity 0.01 M, at environment temperature, under 
agitation, for 2 hours. 
20 After centrif ugation and drying of the surnatant liquid 
(at pH =10), a dry residue was obtained (110°C, 4 hours) 
which on IR analysis revealed an intense and broad 
absorption at 1015 cm"!, which may be attributed to 
silicoaluminate entities. The thermal analysis agrees 
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with the respective spectrophotometric analysis and 
revealed a high weight loss (about 2.5%) which may be 
attributed to the loss of free and bonded water (T ^ 
400°C) . The weight loss at T > 400°C is very low (5- 
10%) and indicates the presence of a low percentage of 
carbonate and the transformation of the hydroxides 
present into oxides . 

The trend of the curves is very different, for example, 
from the one that may be obtained analysing the dry 
residue of the colloidal phase obtained directly after 
the acid dissolving attack of the phase a) . 

After treatment of the CaCC>3/Si02 mixture with a solution 
of sodium aluminate, the solid obtained from drying of 
the surnatant liquid presented on spectroscopic analysis 
some absorption bands characteristic of carbonates. 
Once washed in water, the IR analysis allowed it to be 
revealed that these absorption bands were found in the 
washing waters and no longer in the solid residue, which 
was therefore silica with high purity. 

The precipitated silica obtained after treatment with 
sodium aluminate is impure with Na2C03, which is water- 
soluble and can therefore be removed with washing. 
The characterisation of the precipitated silica obtained 
is shown in the following table 3 . 
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Table 3: Characterisation of precipitated silica (Example 



1A) . 



10 



20 



Specific surface BET (m 2 /g)63; 
pH (5% aqueous solution) 7; 
loss at 105°C (%) 4.5%; 
loss to fire - 1000°C 11.7%; 
Analysis of the calcinated product 
at 1000°C for 2 hours: 

- Si0 2 (%) 96.5; 

- A1 2 0 3 (%) 0.65; 

- Na 2 0 (%) 1.35; 

- CaO (%) 

- Fe 2 0 3 (%) 



The specific surface B.E.T. is determined according to 
the BRUNAUER-EMMET-TELLER method described in the Journal 
of the American Chemical Society, vol. 60, page 309, 
February 1938 and according to standard ISO 9277-95. 
The pH is determined according to standard ISO 787/9 (pH 
of a 5% suspension in H 2 0) . 
Example IB 

The solid residue coming from centrif ugation in the 
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previous example 1A was again suspended in water and 
treated with sodium aluminate and afterwards centrifuged 
and dried. This further treatment with sodium aluminate 
allowed a further recover of silica, allowing a possible 
exhaustion of the silica present in the starting mixture. 
The characterisation of the precipitated calcium 
carbonate, obtained after three treatments with sodium 
aluminate, is shown in the following table 4. 
Table 4: Characterisation of precipitated CaCC>3 (Example 

IB) . 

• Specific surface BET (m 2 /g)9; 

• pH (5% aqueous solution) 10; 

• loss at 105°C (%) 52; 



15 Example 2 

A mixture composed of Xonotlite and Tobermorite in weight 
ratios 70:30 was suspended in water (70 g of mixture in 
450 g of water) and the suspension kept in agitation in a 
one-litre stainless steel autoclave. The reactor was 
20 pressurised with CO2 at 2.0 MPa and the temperature kept 
at 30°C. The reaction was carried out for 30 minutes, 
always in agitation, up to a pH of about 5.2. The 
autoclave was then depressurised and an aqueous solution 
of sodium aluminate, prepared from NaOH in quantity 3 M 



5 



10 



WO 00/46149 



19 



PCT/EP00/00757 



and Al in granules in quantity 0.03 M, was directly added 

in the reactor. The suspension was kept at environment 

pressure and temperature, under agitation, for 2 hours. 

After that period, the suspension, in the reactor is 
5 centrifuged. Into the liquid, which has a pH value of 

11, separated from the solid phase and kept under 

agitation, C0 2 is bubbled until a pH of 7.5 is reached. 

The solid and liquid are then separated by filtration. 

The solid kept back by the filter is washed with 
10 deionised water (until a pH of 7 is obtained in the 

washing water). The solid obtained is composed of 
. precipitated silica with high purity and it has the 
characteristics listed in table 5 

Example 3 

15 A mixture composed of Xonotlite and Tobermorite is 
treated substantially following the description in 
example 2 up to the stage in which the suspension in the 
reactor is centrifuged. Into the liquid, separated from 
the solid phase and kept under agitation, cb 2 is bubbled 

20 until a pH of 6.5 is reached. The solution gels and is 
separated by filtration. The gel solid kept back by the 
filter is washed with deionised water (until a pH of 7 is 
obtained in the washing water), then dried and crushed. 
The specific surface BET of the amorphous silica thus 
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obtained is 90 m z /q: 

Table 5: Characterisation of precipitated silica (Example 
2) . 

• Specific surface BET (m 2 /g)160; 

• pH {£% aqueous solution) 7; 

• loss at 105°C (%) 4.3; 

• loss to fire - 1000°C (%) 12; 

• Analysis of the calcinated product 
at 1000°C for 2 hours: 

- Si0 2 (%) 97; 

- A1 2 0 3 (%) 0.7; 

- Na 2 0 (%) 1.05; 

- CaO (%) 1.24; 

- Fe 2 0 3 {%) 0.01 



The following examples refer to a number of tests of 
application. 
Example 4 

Using the precipitated silica obtained in example 1A, DSP 
20 concrete having the following composition was prepared: 

• Cement CEM I 52.5 (Ultracem R) 642 

• Aggregate: spherical quartz (max. diam. = 1200 g; 
3 .2 mm) 
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Precipitated silica (S.S. BET = 63 m 2 /g) 80 9 ; 

• Super-fluidifying acrylic additive 4 4 g; 
(Superflux 2000 AC) 

• Mixing water 14 9 g, 

• Water /binder* ratio 0.25; 

1 66 

• Aggregate/binder ratio j-.oo 

• binder = cement + precipitated silica 

With this mixture three test pieces with dimensions 
40x40x160 mm were prepared and were subjected to 
accelerated curing (24 hours in water at 80°C) . 
The mechanical strength values measured on the test 
pieces were: 



Rc = 119 MPa; 
Rf = 18.7 MPa. 



10 



Example 5 

A mixture for tyres was prepared containing precipitated 



silica from example 2. 

The specific surface BET o the silica was 160 m 2 /g. 

The mixture was prepared with 4 0 parts of silica to every 

100 parts of styrene butadiene rubber (SBR) and presents 
15 the following characteristics: 

Ultimate elongation = 720%; 
Ultimate tensile tress = 16 MPa; 

Modulus at 500% = 6 - 5 Mpa - 
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So, as previously indicated and shown, the precipitated 
silica obtained with the procedure according to this 
invention may be successfully used in high-performance 
concretes, such as high or very high strength concretes 
5 (DSP) or it may be added to mixtures for tyres with low 
rolling resistance force. 

It was also found that both the solid phase 2 and the 
solution 3 obtained at the end of phase c) of the 
procedure according to this invention may be used with 
10 excellent results as additives in mixtures for tyres and 
in high performance concretes (for example high or very 
high strength concretes) . 
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CLAIMS 

1. Procedure for preparing amorphous silica comprising 
the following phases: 

a) reaction of a calcium silicate with C0 2 in an aqueous 
5 environment with the formation of a suspension 1 of 

agglomerated particles of Si0 2 and CaC0 3 ; 

b) treatment of the suspension 1 with a compound of 
aluminium, boron or zinc or mixtures of the same in a 
neutral or basic environment, and formation of a solid 

,0 phase 2 in a solution 3 containing particles of Si0 2 with 
nanometric dimensions; 

c) separation of the solid phase 2 from the solution 3; 
d r treatment of T t he .^solution S^cCTHgTo ^ne^f-tire - 
following methods; 

15 e) precipitation or drying; 
f ) gelation. 

2. Procedure according to ciaim 1, wherein the reaction 
of phase a) is carried out in an autoclave at a pressure 
between 0.3 MPa and 3 MPa and at a temperature between 

20 10°C and 100°C. 

3. Procedure according to claim 2, wherein the pressure 
is between 1.0 and 2.5 MPa and the temperature is between 
15 and 40°C. 

4. Procedure according to claim 3, wherein the pressure 
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is equal to 2 MPa and the temperature is equal to 20°C or 
30°C. 

5. Procedure according to claim 1, wherein the compound 
of aluminium, boron or zinc is a salt chosen among 

5 aluminates, borates or zincates. 

6. Procedure according to claim 5, wherein the salt is an 
alkaline aluminate or an' alkaline earth aluminate 

7. Procedure according to claim 5, wherein the salt is a 
sodium aluminate 

10 8. Procedure according to claim 1, wherein the neutral or 
basic environment is realised using a solution of 
hydroxides or salts of alkaline metals or alkaline earth 
metals . 

9. Procedure according to claim 8, wherein the solution 
15 is an aqueous solution of hydroxides of alkaline metals 

or alkaline earth metals. 

10. Procedure according to claim 8, wherein the solution 
is an aqueous solution of sodium hydroxide. 

11. Procedure according to claim 1, wherein the particles 
20 of silica in the solution 3 have dimensions between 1 and 

100 nanometers . 

12 . Procedure according to claim 1, wherein the 
separation phase c) is carried out by centrif ugation . 

13. Procedure according to claim 1, wherein the solid 
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phase 2 coming from the separation phase c) is recycled 
so as to be again subjected to treatment with sodium 
aluminate as in phase b) . 

14. Procedure according to claim 1, wherein the 
5 precipitation treatment e) is carried out with the 

addition of CO2, at environment pressure and temperature. 

15. Procedure according to claim 14, wherein the phases 
that formed during the precipitation phase are separated 
by filtration and the solid kept back by the filter is 

10 washed until a neutral pH is reached in the washing 
waters 

16. Procedure according to claim 1, wherein the gelation 
treatment f) is achieved by acidification, for example by 

adding C0 2 , at environment temperature, to a pH lower 
15 than 7, and is followed by the evaporation of the liquid 
phase . 

17. Precipitated silica that can be obtained with the 
procedure according to one of the claims from 1 to 16, 
characterised by having purity ^ 96% 

20 18. Use of the silica obtained with the procedure 
according to any one of the claims from 1 to 16 as an 
additive in mixtures for tyres. 

19. Use of the silica obtained with the procedure 
according to any one of the claims from 1 to 16 as an 
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additive in High Performance Concretes* 

20. Use according to claim 19 in high or very high 
strength concretes (DSP) • 

21. Use of the silica obtained with the procedure 
5 according to any one of the claims from 1 to 16 as a 

reinforcing load in rubber and other organic polymers, as 
a pigment partially substituting TiQ 2 in the production 
of paper and coating, as a dimmer in the water paint and 
varnishes industry, as a thinner in solid formulations, 
10 as an anti-blocking agent to prevent adhesion between 
smooth surfaces, as an anti-binding agent or a catalytic 
support . 

22. Use of the solid phase 2, composed of silica and 
calcium carbonate, obtained after phase c) of the 

15 procedure according to claim 1, as an additive in 
mixtures for tyres. 

23. Use of the solid phase 2, composed of silica and 
calcium carbonate, obtained after phase c) of the 
procedure according to claim 1, as an additive in High 

20 Performance Concretes. 

24. Use according to claim 23 in high or very high 
strength concretes (DSP) . 

25. Composition of precipitated silica which may be 
obtained according to the procedure of claim 1. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/00757 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1 -22 as originally filed 



Claims, No.: 

1-25 

Drawings, sheets: 

1/1 



as originally filed 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5, □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-16,18-20,22-24 




No: 


Claims 


17,21,25 


Inventive step (IS) 


Yes: 


Claims 


1-16,18,22 




No: 


Claims 


19-20, 23-24 


Industrial applicability (IA) 


Yes: 


Claims 


1-25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

1) Reference is made to the following documents: 

D1 : US-A-4 330 51 9 (TAKAHASHI AKIRA ET AL) 1 8 May 1 982 (1 982-05-1 8) & 
CA 1 122 779 A cited in the application 

2) Novelty - Art. 33 (1) and (2) PCT 

2.1 . Claim 1 7 claims precipitated silica as a product, having purity £ 96%. 
Numerous variants of manufacturing processes for precipitated silica of high purity 
are commonly known in the art. For example, it is remarked, that in the descrip- 
tion, page 1 line 21 - page 2 line 18 the process of CA 1 122 779 is cited, stating 
on page 2 lines 17-18, that the process described allows particularly pure silica to 
be obtained. Additionally, D1 discloses a process to produce amorphous silica of 
high purity (column 2 lines 56-57), demonstrated in numerous examples, e.g. in 
example 2 purity is 99.3%. D1 also discloses composite materials, in which the 
silica is incorporated (column 2 lines 28-37). Furthermore, D1 discloses the use of 
said silica for various purposes, e.g. as catalyst carrier (column 5 lines 25-47). 
Therefore, it cannot be seen in which way Claims 1 7, 21 and 25 could establish 
novel subject-matter. 

2.2. The manufacturing process as claimed in Claim 1 is considered to be novel and 
inventive over the processes of prior art (see, however, Item VIII). In the descrip- 
tion, the applicant defines a process in which, among other process steps, an 
aqueous suspension of agglomerated particles of Si0 2 and CaC0 3 is treated with 
salts chosen among aluminates, borates or zincates, which results in a modifi- 
cation of the silica surface and an increase of its solubility in the solution. The 
solid phase rich in calcium carbonate can then be easily separated from the 
solution containing silica. Such a process step is not known from the prior art. 
However, reaction parameters which seem to be crucial for the success of said 
process are not defined in Claim 1 but are only given as optional features in 
subsequent dependant claims. The applicant's attention is therefore drawn to the 
argumentation concerning clarity of Claim 1 under Item VIM. 
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2.3. Claims 2-16 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty. 

2.4. Even if the claimed process is novel and inventive, this is still not sufficient to 
establish novelty for the product per se and its intended use, as long as the 
product does not exhibit features which clearly distinguish it from the prior art and 
as long as the intended use is known for SiO a . 

2.5. The use of precipitated silica having purity > 96% or of a solid phase comprising 
silica and calcium carbonate as additives in mixtures for tyres, in High Perfor- 
mance Concretes or high strength concretes has not been disclosed in the prior 
art. Therefore, claims 18-20 and 22-24 are considered to define novel subject- 
matter. 

3) Inventive Step - Art. 33 (1) and (3) PCT 

3.1 . The technical problem underlying the present invention can be seen in providing 
an alternative procedure for preparing amorphous silica from calcium silicate. The 
recovery of the silica by treatment with mineral acids should be avoided, as this 
leads to extremely low quantities of silica obtained in comparison with the volumes 
of liquid involved, and the recovery of CaC0 3f the side product, is not possible. 
This problem is overcome by the present invention by treating the aqueous sus- 
pension of agglomerated particles of Si0 2 and CaC0 3 , which results from the 
reaction of calcium silicate with C0 2 in an aqueous environment, with a salt 
chosen among aluminates, borates, zincates, or mixtures of the same. This reac- 
tion allows the modification of the silica surface and the increase of its concentra- 
tion in the solution. The solid phase rich in calcium carbonate is separated from 
the solution containing silica. 

Documents D1 is considered to represent the closest prior art. 

3.2. From none of the prior art document it appears to be obvious to treat the aqueous 
suspension of agglomerated particles of Si0 2 and CaC0 3 with a salt chosen 
among aluminates, borates, zincates, or mixtures of the same, in order to modify 
the silica surface and to thereby increase its concentration in the solution. 
Therefore, the process as claimed in independent claim 1 and in claims 2-16, 
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dependent on claim 1 , is regarded as establishing inventive subject-matter. 

3.3. The use of precipitated silica having purity > 96% or of a solid phase comprising 
silica and calcium carbonate as additives in mixtures for tyres has not been 
suggested in the prior art. Furthermore, none of the prior art documents cited 
above contains a hint that such kind of materials could be used in the fabrication 
of tyres at all. This application does not appear to lie within the scope of possible 
uses a person skilled in the art would take into consideration. Therefore, an 
inventive step is acknowledged for the subject-matter of claims 18 and 22. 

3.4. The product of D1 , which has been demonstrated to be the same as the product 
of the present application (see 2.1 .), can be used as an additive for cements 
(column 5 line 29). It cannot be seen in which way the use of said silica in High 
Performance concretes or in high or very high strength concretes (DSP), as 
claimed in Claims 19 and 20, could lead to a surprising technical effect of the 
silica, which would be distinctively different from the technical effect achieved by 
the silica in D1 . Therefore, an inventive step cannot be recognised for the subject- 
matter of Claims 19 and 20. 

3.5. Concretes generally contain CaC0 3 and silicates. It is not clear, what technical 
effect could be achieved by adding a product containing just the same two consti- 
tuents to concrete. Said feature is thus merely one of several straightforward 
possibilities from which the skilled person would select, in accordance with circum- 
stances, without the exercise of inventive skill. Therefore, an inventive step is also 
not apparent for the subject-matter of Claims 23 and 24. 

Re Item VII 

Certain defects in the international application 

a. The terms "CEM I 52.5 (Ultracem R)" (page 20 line 21 ) and "Superflux 2000 AC" 
(page 21 line 3) employed in the description and appearing to be registered trade 
marks have no precise meaning as they are not internationally accepted as 
standard descriptive terms, thereby rendering the definition of the subject-matter 
of the description unclear (Article 6 PCT). 
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R Item VIII 

Certain observations on the international application 

a. Claim 1 is unclear as to the subject-matter it refers to. 

- "a compound of aluminium, boron or zinc": the description (page 6 lines 9-19) 
conveys the impression, that as said compound a salt should be chosen among 
aluminates, borates or zincates, in order to modify the silica surface and increase 
its concentration in the solution. Particles of insoluble Al 2 0 3 for example, also 
falling within the scope of Claim 1 as presently drafted, do not seem to provide the 
technical effect mandatory for the invention claimed. 

- "a calcium silicate": this vague and imprecise term casts doubt as to whether this 
feature is sufficiently limited in scope to enable a person skilled in the art to carry 
out the invention. D1 , column 2 line 65 - column 3 line 57 teaches the influence of 
the crystalline appearance of the silicate crystals on size and shape of the silica 
particles produced. 

- "an aqueous environment": this wording is too broad, as it does not unambigu- 
ously define that it is the suspension itself which is aqueous. Same applies to the 
term "neutral or basic environment". 

- "treatment": any sort of measure like freezing or stirring, which do not appear to 
be suitable to obtain the intended product, fall within the scope of this term. 

- "nanometric dimensions": concrete reaction conditions (temperature, reagent 
concentration, pressure and pH) appear to be missing also in step b) of Claim 1 to 
ensure formation of nanometer sized Si0 2 to ensure the required solubility. 

- "precipitation", "drying", "gelation": in order to ensure the amorphous nature of 
the product it appears to be indispensable to delimit the reaction parameters 
under which said process features are carried out. 

- Finally, the wording "procedure (..) comprising the following phases" does not 
make clear whether the process steps a) - f) have to be carried out in a certain 
order. 

Summarising, it is outlined that a concrete significance in terms of a clearly 
defined matter for which protection is sought is not provided because the technical 
features necessary to perform the claimed invention (some of which are, at 
present, given in dependent claims) are not as a whole included in independent 
process claim 1 . 
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b. The wording of Claim 16 is unclear as it is not clear if only "adding of C0 2 " is an 
optional feature, or if "for example" also refers to the following features of 
temperature and pH. 

c. In the term "max. diam. = 1200 g; 3.2 mm 11 it is unclear what the expression of 
weight is standing for. 
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TITLE : PRODUCTION OF MOLDED ARTICLE OF SILICA GEL 



ABSTRACT 



PURPOSE: To improve insulating properties by blending aqueous slurry of secondary 
particles of calcium silicate crystal with an alkali silicate, then introducing C0 2 into the 
slurry, treating with an acid, adding a nonionic surfactant followed by molding and drying. 

CONSTITUTION: A raw material of silicic acid is mixed with a raw material of lime in a 
molar ratio of CaO/SiO 2 =0.5 to 1.5/1, optionally with an inorganic inactive substance and 
then blended with 10-50 times as much water as total amount of solid content to give 
slurry, which is subjected to hydrothermal synthesis to prepare aqueous slurry of 
secondary particles of calcium silicate crystal. Then the slurry is blended with an alkali 
silicate in an amount of give Si0 2 content in the alkali silicate to Si0 2 content in the slurry 
of 20/80 to 80/20. Carbon dioxide gas is introduced into the blend under pressure the 
secondary particles ofcalcium silicate^rystalls carbonated, then immersed in_ 
hydrochloric acid, treated with the acid and washed with water to give compounded 
secondary particle slurry of amorphous Si0 2 . Then, 100 pts.wt. total amount of solid 
content comprising the raw material of silicic acid, the raw material of lime and the alkali 
silicate is blended with 2-60 pts.wt. nonionic surfactant, press-molded and dried at > the 
decomposition temperature of nonionic surfactant to give a molded article of silica gel. 
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crystalline appearance, one or more pairs of symmetrical faces a 
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>10). A sec. particle (II) has a dia. of 10-150 mu and is prepd bv 
moulding (I). (II) Is a spherical particle or particle which is 
prepd. by compression of ca. spherical particle in one direction 

- (I), is prepd. by conversion of calcium silicate to (I) and fine 
particles of calcium carbonate by contacting calcium silicate with 
carbon dioxide in the presence of water, and sepn. by decompsn of 
calcium carbonate with acid. 

- (I) and (II) is useful as substitute of silica gel. (I) and (II) has 
better properties than silica gel, such as smaller dia. of pores 

larger specific surface and higher absorbing capacity for water or 

? " ili Ca r 6 mou,ded easi| y ,r °m ''ts aq. slurry contg. water/(l) 
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1 . (J] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet 



- Where?-Directly to the- 



International Bureau of WIPO 

34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed Instructions, see the notes on the accompanying sheet 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
1 — 1 Article 17(2)(a) to that effect is transmitted herewith. 

3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicants request to forward the texts of both the protest and the decision thereon to the designated Offices. 

| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further actJon(s): The applicant is reminded of the following: 

Shorty after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bisA and 90 bis. 3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Wrthin 20 months from th priority date, th applicant must perform the prescribed acts for entry into th national phase 
before all designated Offices which have not been elected in the demand or in a later I ction within 19 months from th 
priority date or could not be elected because they are not bound by Chapter II. 
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Name and mailing address of th International Searching Authority 

European Patent Office, P.B. 5816 Patentiaan 2 
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QjJI Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 

Chantal Meyer 



Form PCT/1SA/220 (July 1998) 



NOTE^O FORM PCT/1SA/220 



These Notes are intended to give the basic instructions concerning the fifing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of W1PO. 

In these Notes, "Article", "Rule", and "Section" refer to the provisions of the PCT ( the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may bo amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbulicalion. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, ail parts of the international application may be amended under Article 28 
or, where applicable, Article 41. 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been As filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made In the language In which the international application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)' (see below, under "Statement under Article 19(1)*). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
international application is English, the letter must be In English; If the language of the International application 
Is French, the letter must be In French. 
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NOTES TO FORM PCT/ISA/220 (c ntlnued) 



The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indcate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

(H) the claim is cancelled; 

(iii) the claim is new; 

0v) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner In which amendments must be explained in the 
accompanying letter: 

1 . [Where originally there were 4a claims and after amendment of some claims there are 51]: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 46 replaced by amended claims bearing the same numbers 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 11 ]: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 ." 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in ackfing 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 1 3 cancelled; new claims 15, 16 and 1 7 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 1 5 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

-Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). _ 

The statement will be published with the international application and the amended claims, 
ft must be In the language In which the International apppllcation Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1).* 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 

Consequence If a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 

Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist- of a total of -sheets: — — 



3. This report contains indications relating to the following items: 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


S 


VIII 





Basis of the report 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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D-80298 Munich 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/00757 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)y. 
Description, pages: 

1 -22 as originally filed 

Claims, No.: 

1 -25 as originally filed 

Drawings, sheets: 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-16,18-20,22-24 




No: 


Claims 


17,21,25 


Inventive step (IS) 


Yes: 


Claims 


1-16,18,22 




No: 


Claims 


19-20, 23-24 


Industrial applicability (IA) 


Yes: 


Claims 


1-25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: * 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1) Reference is made to the following documents: 

D1: US-A-4 330 519 (TAKAHASHI AKIRA ET AL) 18 May 1982 (1982-05-18) & 
CA 1 122 779 A cited in the application 

2) Novelty - Art. 33 (1) and (2) PCT 

2.1 . Claim 17 claims precipitated silica as a product, having purity > 96%. 
Numerous variants of manufacturing processes for precipitated silica of high purity 
are commonly known in the art. For example, it is remarked, that in the descrip- 
tion, page 1 line 21 - page 2 line 18 the process of CA 1 122 779 is cited, stating 
on page 2 lines 17-18, that the process described allows particularly pure silica to 
be obtained. Additionally, D1 discloses a process to produce amorphous silica of 
high purity (column 2 lines 56-57), demonstrated in numerous examples, e.g. in 
example 2 purity is 99.3%. D1 also discloses composite materials, in which the 
silica is incorporated (column 2 lines 28-37). Furthermore, D1 discloses the use of 
said silica for various purposes, e.g. as catalyst carrier (column 5 lines 25-47). 
Therefore, it cannot be seen in which way Claims 17, 21 and 25 could establish 
novel subject-matter. 

2.2. The manufacturing process as claimed in Claim 1 is considered to be novel and 
inventive over the processes of prior art (see, however, Item VIII). In the descrip- 
tion, the applicant defines a process in which, among other process steps, an 
aqueous suspension of agglomerated particles of Si0 2 and CaCO s is treated with 
salts chosen among aluminates, borates or zincates, which results in a modifi- 
cation of the silica surface and an increase of its solubility in the solution. The 
solid phase rich in calcium carbonate can then be easily separated from the 
solution containing silica. Such a process step is not known from the prior art. 
However, reaction parameters which seem to be crucial for the success of said 
process are not defined in Claim 1 but are only given as optional features in 
subsequent dependant claims. The applicant's attention is therefore drawn to the 
argumentation concerning clarity of Claim 1 under Item VIII. 
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2.3. Claims 2-16 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty. 

2.4. Even if the claimed process is novel and inventive, this is still not sufficient to 
establish novelty for the product per se and its intended use, as long as the 
product does not exhibit features which clearly distinguish it from the prior art and 
as long as the intended use is known for Si0 2 . 

2.5. The use of precipitated silica having purity ;> 96% or of a solid phase comprising 
silica and calcium carbonate as additives in mixtures for tyres, in High Perfor- 
mance Concretes or high strength concretes has not been disclosed in the prior 
art. Therefore, claims 18-20 and 22-24 are considered to define novel subject- 
matter. 

3) Inventive Step - Art. 33 (1) and (3) PCT 

3.1. The technical problem underlying the present invention can be seen in providing 
an alternative procedure for preparing amorphous silica from calcium silicate. The 
TecoveTy of the~silica by frea^tm^ avoided" as~this~ 
leads to extremely low quantities of silica obtained in comparison with the volumes 
of liquid involved, and the recovery of CaC0 3) the side product, is not possible. 
This problem is overcome by the present invention by treating the aqueous sus- 
pension of agglomerated particles of Si0 2 and CaC0 3 , which results from the 
reaction of calcium silicate with C0 2 in an aqueous environment, with a salt 
chosen among aluminates, borates, zincates, or mixtures of the same. This reac- 
tion allows the modification of the silica surface and the increase of its concentra- 
tion in the solution. The solid phase rich in calcium carbonate is separated from 
the solution containing silica. 

Documents D1 is considered to represent the closest prior art. 

3.2. From none of the prior art document it appears to be obvious to treat the aqueous 
suspension of agglomerated particles of Si0 2 and CaC0 3 with a salt chosen 
among aluminates, borates, zincates, or mixtures of the same, in order to modify 
the silica surface and to thereby increase its concentration in the solution. 
Therefore, the process as claimed in independent claim 1 and in claims 2-16, 
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dependent on claim 1 , is regarded as establishing inventive subject-matter. 

3.3. The use of precipitated silica having purity ^ 96% or of a solid phase comprising 
silica and calcium carbonate as additives in mixtures for tyres has not been 
suggested in the prior art. Furthermore, none of the prior art documents cited 
above contains a hint that such kind of materials could be used in the fabrication 
of tyres at all. This application does not appear to lie within the scope of possible 
uses a person skilled in the art would take into consideration. Therefore, an 
inventive step is acknowledged for the subject-matter of claims 18 and 22. 

3.4. The product of D1 , which has been demonstrated to be the same as the product 
of the present application (see 2.1 .), can be used as an additive for cements 
(column 5 line 29). It cannot be seen in which way the use of said silica in High 
Performance concretes or in high or very high strength concretes (DSP), as 
claimed in Claims 19 and 20, could lead to a surprising technical effect of the 
silica, which would be distinctively different from the technical effect achieved by 
the silica in D1 . Therefore, an inventive step cannot be recognised for the subject- 
matter of Claims 1 9 and 20. 



3.5. Concretes generally contain CaC0 3 and silicates. It is not clear, what technical 
effect could be achieved by adding a product containing just the same two consti- 
tuents to concrete. Said feature is thus merely one of several straightforward 
possibilities from which the skilled person would select, in accordance with circum- 
stances, without the exercise of inventive skill. Therefore, an inventive step is also 
not apparent for the subject-matter of Claims 23 and 24. 

Re item VII 

Certain defects in the international application 

a. The terms "CEM I 52.5 (Ultracem R) n (page 20 line 21) and "Superflux 2000 AC" 
(page 21 line 3) employed in the description and appearing to be registered trade 
marks have no precise meaning as they are not internationally accepted as 
standard descriptive terms, thereby rendering the definition of the subject-matter 
of the description unclear (Article 6 PCT). 
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Re Item VIII 

Certain observations on the international application 

a. Claim 1 is unclear as to the subject-matter it refers to. 

- "a compound of aluminium, boron or zinc": the description (page 6 lines 9-19) 
conveys the impression, that as said compound a salt should be chosen among 
aluminates, borates or zincates, in order to modify the silica surface and increase 
its concentration in the solution. Particles of insoluble Al 2 0 3 for example, also 
falling within the scope of Claim 1 as presently drafted, do not seem to provide the 
technical effect mandatory for the invention claimed. 

- "a calcium silicate": this vague and imprecise term casts doubt as to whether this 
feature is sufficiently limited in scope to enable a person skilled in the art to carry 
out the invention. D1 , column 2 line 65 - column 3 line 57 teaches the influence of 
the crystalline appearance of the silicate crystals on size and shape of the silica 
particles produced. 

- "an aqueous environment": this wording is too broad, as it does not unambigu- 
ously define that it is the suspension itself which is aqueous. Same applies to the 
term "neutral or basic environment". 

- "treatment": any sort of measure like freezing or stirring, which do not appear to 
be suitable to obtain the intended product, fall within the scope of this term. 

- "nanometric dimensions": concrete reaction conditions (temperature, reagent 
concentration, pressure and pH) appear to be missing also in step b) of Claim 1 to 
ensure formation of nanometer sized Si0 2 to ensure the required solubility. 

- "precipitation", "drying", "gelation": in order to ensure the amorphous nature of 
the product it appears to be indispensable to delimit the reaction parameters 
under which said process features are carried out. 

- Finally, the wording "procedure (..) comprising the following phases" does not 
make clear whether the process steps a) - f) have to be carried out in a certain 
order. 

Summarising, it is outlined that a concrete significance in terms of a clearly 
defined matter for which protection is sought is not provided because the technical 
features necessary to perform the claimed invention (some of which are, at 
present, given in dependent claims) are not as a whole included in independent 
process claim 1 . 
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b. The wording of Claim 1 6 is unclear as it is not clear if only "adding of C0 2 " is an 
optional feature, or if "for example" also refers to the following features of 
temperature and pH. 

c. In the term "max. diam. = 1200 g; 3.2 mm" it is unclear what the expression of 
weight is standing for. 
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PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

A^^i^tsnt C* nrnmiccinnar f/tr Do 
^-vooioiaiii \y»ui HI nioolUllcr TOT raienlS 

United States Patent and Trademark 

Office 

Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

11 October 2000 (11.10.00) 


International application No. 
PCT/EPOO/00757 


Applicant's or agent's file reference 
81668 


International filing date (day/month/year) 
01 February 2000 (01.02.00) 


Priority date (day/month/year) 

03 February 1999 (03.02.99) 


Applicant — 

DE MARCO, Tiziana et af 



The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority 
29 August 2000 (29.08.00) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



RSSSm. eXpira,i °" ° f 1 9 m ° nths from the priority da,e ° r > where Rule 32 applies, within the time limit under 



The International Bureau of WIPO 
34, chemin des Coiombettes 
1211 Geneva 20, Switzerland 


Authorized officer 

Pascal Piriou 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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From the RECEIVING OFFICE 


PCT 

(J$f INVITATION TO CORRECT DEFECTS IN 
THE INTERNATIONAL APPLICATION 

(PCT Articles 3(4)(i) and 14(1) and Rule 26) 


MILANO S.P.A. w V X JUL A 
Via Borgonuovo, 10 
20121 Milano 
ITALIE 


Date of mailing 

(day/month/year) - Q f^R 2000 


Applicant's or agent's file reference 

81668 


REPLY DUE within two months 

from the above date of mailing 


International application No. 
PCT/EP 00/ 00757 


International filing date 
(daylmomhlyear) 01/02/2QQQ 


Applicant 

ITALCEMENTI S.P.A. 



. [x] The applicant is hereby invited, within the time limit indicated above, to correct, in the international application as filed, the 
defects specified on the attached 



Annex A 

I I Annex Bl (text ma iter of the international application as filed) 
| | Annex CI (drawings of the international application as filed) 



Additional observations (if necessary): 



HOW TO CORRECT THE DEFECTS ? 

Correction must be submitted by filing a replacement sheet embodying the correction and a letter accompanying the replacement 
sheet^ which shall draw attention to the difference between the replaced sheet and the replacement sheet. A correction may be 
stated tn a letter only if tt is of such a nature that it can be transferred from the letter to the record copy without adversely affecting 
the clarity and direct reproducibility of the sheet onto which the correction is to be transferred (Rule 26.4). 

ATTENTION 

Failure to correct the defects will result in the international application being considered withdrawn by this receiving Office 
(see Rule 26.5 for further details). 

A copy of this invitation and any attachments has been sent to the International Bureau 
and the International Searching Authority. 



Name and mailing address of the receiving Office 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 

Tel. (-31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (-r 3 1-70) 340-3016 



Authorized officer 



Maria Pefs 
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tional application No. 

PCT/EP 00/ 00757 



The receiving Office has found the following defects in the international application as filed; 



1. As to signature* of the international application (Rules 4.15 and 90.4), the request : 
a. | | is not signed. 
b * CZ1 ls not si S ne d by all the applicants. 

°- I I is not accorn P anied fe y the statement referred to in the check list in Box No. VIII of the request explaining the lack 
1 — 1 of the signature of an applicant for the designation of the United States of America. 

d. [^] is signed by what appears to be an agent/common representative but 

^1 the international application is not accompanied by a power of attorney appointing him 

I I the power of attorney accompanying the international application was not signed by all the applicants. 

e. | | other (specify) ; 

I© AH applicants must sign, including inventors if they are also applicants (e.g. where the United Sta t es of America is designated^. 
2. As to indications concerning the applicant, the request (Rules 4.4 and 4.5) : 

a. j^| does not properly indicate the applicant's name (specify ) : 

b. | [ does not indicate the applicant's address. 
c * I I does not properly indicate the applicant's address (specify) : 



d. | | does not indicate the applicant's nationality, 
e- ^\ does not indicate the applicant's residence, 
f. | | other (specify) : 



3. As to the language of certain elements of the international application, other than the description and claims (Rules 12.1fc) 
and 26.3f£T(a) and (c)): v K ' 

a. Q the request is not in a language which is both a language accepted by this receiving Office and a language of 
publication, which are; ENGLISH, FRENCH or GERMAN. 

b - EH ^ text matter of the drawings is not in the language in which the international application is to be published 
which is: ENGLISH. 

c - the abstract is not in the language in which the international application is to be published, 

which is: ENGLISH. 



4. The title of the invention : 

a. Q is not indicated in Box No. I of the request (Rule 4.1(a)). 

b ' CD is not indicated at the top of the first sheet of the description (Rule 5.1(a)). 

c. Q as appearing in Box No. I of the request is not identical with the title heading the description (Rule 5.1(a)). 
5 As to the abstract (Rule 8) : 

| | the international application does not contain an abstract. 
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De Gregori, Antonella 

ING. BARZANO ' & ZANARDO 

MILANO S.P.A. 

Via Borgonuovo, 10 

20121 Milano 

ITALIE 




NOTIFICATION OF THE INTERNATIONAL 
APPLICATION NUMBER AND OF THE 
INTERNATIONAL FILING DATE 

(PCT Rule 20.5(c)) 






Date of mailing 
( day /month j year) 


_ Q MAD Onnn 


AppHcant's or agent's file reference 

81668 


■ J HHK ZtUUU 

IMPORTANT NOTIFICATION 


International application No. 
PCT/EP 00/ 00757 


International filing date ( day j monthly ear) 
01/02/2000 


Priority date ( day j month j year) 
03/02/1999 


Applicant 

ITALCEMENTI S.P.A. 


Title of the invention 



1. The applicant is hereby notified that the international application has been accorded the international application number and 

the international filing date indicated above. 

2. The applicant is further notified that the record copy of the international application was transmitted to the International 

Bureau on the above date of mailing. 



3--D- 



Other: 



The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant 
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from 
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)). 



Name and mailing address of the receiving Office 


Authorized officer 




^ European Patent Office, P. B. 5818 Patentlaan 2 
Am NL " 2280 HV Rijswijk 
*Wj9 TeI - ( + 31-70)340-2040, Tx. 31 651 epo ni, 


Maria 
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The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty 
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|* I applicant and inventor 
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State (r/ia/ is, country) of residence: 
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( | applicant only -; 
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